Differential processing of cytosolic and mitochondrial caspases.
The mitochondria have been shown to play a key role in the initiation of caspase activation during apoptosis. Recently, some caspases have been shown to be associated with mitochondria. In this study, we used Jurkat T-lymphoblasts to show that caspases -2 and -3 are located in the mitochondrial intermembrane space, associated with the inner membrane. Caspase-9 is associated with the outer membrane and is exposed to the cytosolic compartment. Caspase activation took place predominantly in the cytosol in response to Fas ligation, but staurosporine treatment led to caspase activation in both cytosol and mitochondria. In response to both Fas and staurosporine treatment, caspase processing could be detected earlier in cytosol than in mitochondria, but this could reflect the limits of sensitive detection by immunoblotting. Only trace amounts of Apaf-1 were found in association with the mitochondria. However, staurosporine treatment led to preferential auto-processing of caspase-9 associated with mitochondria. These findings suggest that mitochondrial caspases are regulated independently of the cytosolic pool of caspases. The data are also consistent with the notion of a caspase nucleation site associated with mitochondria. Using a stable transfected CEM cell line, we show that Bcl-2 suppressed caspase processing in both cytosolic and mitochondrial compartments in response to both staurosporine and Fas ligation.